Dietary preferences of the greater stick-nest rat (Leporillus conditor) and the European rabbit (Oryctolagus cuniculus) were compared using cafeteria trials and direct observations. Despite overlap, these species exhibited differences in dietary preference. L. conditor showed a strong preference for chenopod shrub species and other plant species with a high water content including Gunniopsis quadrifida and Calandrinia remota. L. conditor also preferred female bladder saltbush (Atriplex vesicaria) foliage to male. O. cuniculus ate a greater selection of plant species in most trials with their most preferred species including mulga (Acacia aneura), Salsola kali and Calandrinia remota. Both O. cuniculus and L. conditor preferred seedlings of perennial species to adult cuttings. L. conditor has recently been re-introduced to a 14 km² O. cuniculus, cat (Felis catus) and red fox (Vulpes vulpes) proof exclosure in the arid zone of South Australia. The re-introduction of this herbivore and the removal of exotic herbivores may change the vegetation structure and composition within the exclosure by restricting growth of some succulent chenopod species but allowing the regeneration of tall shrub species such as Acacia aneura which are usually limited by O. cuniculus grazing.
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HERBIVORY is one of the most important interactions effecting the structure and composition of plant communities (Foran 1986) . In natural systems there is a long-term persistence between plants and their herbivores. However, relationships between native herbivores and plants can be easily disrupted by the introduction of exotic herbivores (Lange and Graham 1983; Foran et al. 1985) . For example, Lange and Graham (1983) found that the European rabbit (Oryctolagus cuniculus) severely affected recruitment of arid zone Acacia populations.
Oryctolagus cuniculus and domestic stock have degraded Australian rangelands and are implicated in the decline and extinction of native mammals (Morton and Baynes 1985; Burbidge and McKenzie 1989; Morton 1990 ). Morton (1990) believed that O. cuniculus and domestic stock competed with native herbivores for food and caused extensive degradation through overgrazing. Restoration of rangeland areas and re-establishment of populations of some of the native mammals must begin by eliminating rabbits and allowing the vegetation to recover.
The greater stick-nest rat (Leporillus conditor) was one species thought to have been severely affected by introduced herbivores (Copley 1999a) . Once widespread throughout the arid and semi-arid zone, L. conditor now only survives naturally on the Franklin Islands (Copley 1988) . L. conditor is herbivorous, feeding on the leaves and shoots of a range of succulent and semi-succulent shrubs (Robinson 1975; Morton and Baynes 1985; Copley 1988) .
The Arid Recovery Project aims to restore an arid zone system to something approaching preEuropean conditions. The project commenced in 1997 and took advantage of low O. cuniculus numbers post the rabbit calicivirus epidemic to establish the Arid Recovery Reserve, 20 km north of Roxby Downs in the South Australian arid zone. This reserve was initially a 14 km 2 area that had been enclosed by a predator proof fence and made free of O. cuniculus, cats (Felis catus), red foxes (Vulpes vulpes) and domestic cattle (Bos taurus). The area has since been expanded to 60 km 2 . Spotlight estimates of O. cuniculus densities in the Reserve prior to calicivirus in 1996 were in excess of 600 per km² with a long-term average of approximately 150 per km² (Bowen and Read 1999) . In 1997, the density of rabbits had dropped to less than 10 per km 2 (Bowen and Read 1999) .
The intention with the Reserve was to allow the vegetation to recover to some extent before reintroducing a range of native herbivores that were known from sub-fossil deposits 30 km from the Arid Recovery Reserve (Graham Medlin pers. comm.) . Amongst these were L. conditor, burrowing bettongs (Bettongia lesueur), greater bilbies (Macrotis lagotis) and western barred bandicoots (Perameles bougainville), all regionally extinct mammals. The primary reason for re-introducing these mammals gradually was a concern that replacing O. cuniculus immediately with native herbivores may not allow the vegetation to recover. The approach taken was to establish a smaller 10 ha mammal-proof release pen within the reserve so that the fate of the initial animals re-introduced could be followed closely as well as their effect on the vegetation.
Although several attempts have been made to reintroduce L. conditor to areas of its former range on the mainland, these failed due to predation by native and introduced predators (Copley 1999b) . However populations of L. conditor have been successfully established on Reevesby Island in South Australia and Salutation Island in Western Australia from captive-bred animals originally derived from the Franklin Islands (Copley 1999b). In 1999, ten L. conditor from Reevesby Island were re-introduced to the 10 ha release pen at the Arid Recovery Reserve as the first stage in re-establishing a mainland population of the species.
This study aimed to determine the similarities and differences in the diets of the re-introduced L. conditor and O. cuniculus using cafeteria trials and direct observation. Results were then used to predict the likely changes in vegetation that might be expected when populations of O. cuniculus are replaced with L. conditor.
MATERIALS AND METHODS

Study site
The study was conducted between December 1998 and August 1999 at the Arid Recovery Reserve, 20 km north of Roxby Downs, South Australia. The long-term average annual rainfall is 160 mm with rainfall recorded at any time of the year. The Reserve encloses a variety of habitats including interdunal swales with bladder saltbush (Atriplex vesicaria) and low bluebush (Maireana astrotricha), dunes with Acacia spp. and hopbush (Dodonaea viscosa), and patches of native pine (Callitris glaucophylla) and mulga (Acacia aneura) woodland. The 10 ha release pen within the Reserve comprised two dunes and three inter-dunal swales with representative vegetation types.
Cafeteria trials with captive L. conditor
In order to determine which plant species should be field tested for feeding preferences, a cafeteria-style feeding experiment was conducted on a pair of adult L. conditor, translocated from Reevesby Island and kept in captivity in a large (4 x 4 m) mesh cage near the release pen. These captive L. conditor were fed on sunflower seeds and a wide variety of native chenopods and succulents including Atriplex vesicaria, Maireana astrotricha and ruby saltbush (Enchylaena tomentosa) for four weeks prior to the experiment. Seventy-eight local food items including foliage, stem and seeds of a variety of common plants were then tested for preference. Drinking water was available to the rats at all times.
The tests involved placing samples of foliage (15 cm lengths of plant stem with foliage) or seed (small petri dishes containing 20 -30 seeds, the seeds removed from their pods) in the cage and recording the amounts consumed after two nights. Samples of foliage were collected in the late afternoon prior to a trial with samples collected from three different bushes to account for any differences in palatability. Seeds were preferentially collected fresh from around the base of plants. If fresh seeds were not available, seeds were taken from local collections that were less than 10 years old.
During each trial, 7 -12 food items were tested together. Each food item was represented once in each of three rows. Each row was about 1 m in length and 0.5 m apart. Rows consisted of a slightly raised strip of wet sand about 10 cm high, with the foliage samples 'planted' approximately 10 cm apart. The position of each item along each row was randomly allocated. After planting, the amount of foliage and condition of leaves were recorded for each sample.
Samples were examined on the following two mornings and the percentage of foliage eaten estimated or seeds eaten calculated. A search was made of the cage to ensure that the samples had been eaten and not used for nesting material, and any displaced samples were replanted for the second night. After the second night, the samples were removed from the cage to prevent them from affecting further trials. Results were compared to the field-based cafeteria experiments.
Field-based cafeteria trials for O. cuniculus and L. conditor
The field-based cafeteria trials included plant species found to be highly favoured by caged L. conditor, plant species that other studies suggested were favoured by O. cuniculus and common species in the area. The field-based cafeteria trials were conducted in three areas: within the 10 ha release pen where ten L. conditor had been released; outside the initial 14 km² exclosure where O. cuniculus were still present; and control sites within the exclosure but outside the release pen where neither O. cuniculus nor L. conditor were present. Drinking water was not made available to any of the animals in these trials and there were no significant rainfall events during this study. Prior to the trials L. conditor were left to find their own food within the release pen. Six types of trials were conducted over a 3 month winter period each consisting of a group of 10 plant species of similar habit. Groups included: (1) tall shrubs and trees; (2) low shrubs; (3) seeds; (4) ephemerals and annuals; (5) seedlings and foliage of mature plants of the same species; and (6) a selection of the most preferred species from each group for both O. cuniculus and L. conditor.
Three independent replicate sites were located in each of the O. cuniculus, L. conditor and control study areas and used during every trial. Each site consisted of three plots containing single replicates of the plant group being tested. L. conditor sites were placed outside known nests with each plot intersecting runways used by L. conditor. Radiotracking data were used to ensure that each nest contained a different L. conditor and that the same L. conditor were present in each nest during all trials. O. cuniculus sites were placed around three separate warrens, each situated on different dunes at least 500 m apart. The three plots were placed close to burrow entrances at each warren and within 10 m of each other. Control sites were situated around bushes with replicate plots situated approximately the same distance apart and the same distance from cover as those established at sites with L. conditor or O. cuniculus.
During each trial, the same 8 -10 plant species were tested simultaneously at all O. cuniculus, L. conditor and control sites. Ten centimetre cuttings or ten seeds of each plant species were collected using the same methods as for the exposures to caged L. conditor. One sample of each was placed in random order, equally spaced in the centre of a 1 m² area with 1 -2 cm of each cutting sample buried in the sand. Seeds were placed in petri dishes. Plant cuttings were watered using approximately 400 ml of water to prevent desiccation and to help remove human scent. The number of seeds or leaves and shoots on each cutting was then recorded. Each plot was raked after the plants were deployed to enable fresh tracks to be seen on the following morning.
The following morning each plot was revisited and the number of leaves consumed from each cutting or the number of seeds removed from the petri dishes was scored. Any tracks around the plots were also identified to confirm visitation by target herbivores and to ensure that other herbivores had not visited the trial. Cuttings were removed and replaced with fresh samples the following dusk. Fresh seeds were only added if some had been removed. This was repeated for three consecutive nights, with the first night being excluded from the analysis to reduce the incidence of animals not finding the plots because they were unaccustomed to the new objects in their environment.
The percentage of each cutting eaten or number of seeds taken was calculated for each plot. The average percentage of seeds lost from control plots was subtracted from O. cuniculus and L. conditor plots each day to allow for loss of seeds due to wind, ants and small rodents. None of the control cuttings or seedlings were touched and so percent consumption did not need to be adjusted. The large number of zeros in the data set prevented the data from being normalised. As a consequence, nonparametric Kruskal-Wallis tests were used to determine if there were consistent preferences shown by L. conditor or O. cuniculus during each of the six trials. A Spearman rank correlation was then performed to determine if L. conditor and O. cuniculus had similar preferences. A Mann-Whitney U test was also performed on each individual plant and seed species to test for differences in the amounts consumed by L. conditor and O. cuniculus. Due to the ranking component of the Mann-Whitney U test, all plots that had been visited overnight were treated as replicates for L. conditor and O. cuniculus for each plant species rather than as nested treatments. Any plots where there had been no plant material consumed and no tracks present (i.e., the plot had not been visited) were excluded from the analyses.
Water content
The water contents of the foliage of 25 plant species tested in the cafeteria trials were measured to determine if water content affected herbivore choice. Species tested included seven plants from the favourites trial (more than 30% eaten) and 16 randomly selected plants from other trials. The foliage of Enchylaena tomentosa was also included because L. conditor was frequently observed foraging on this species. The water contents of two seedling species from the favourite foods list were not measured as there were no spare seedlings available. Small stems with leaves attached were removed from three different individuals of the same species and immediately placed in plastic bags to reduce water loss. The leaves from each plant were removed from the stem, weighed immediately, placed in a drying cupboard for 72 hr at 85.5 °C and re-weighed. The difference in weight was attributed to water loss and converted to a percentage of the original wet weight of samples. The water contents of foliage from male and female Atriplex vesicaria were also determined for ten samples of each sex in December 1999.
Field observations of foraging by L. conditor and O. cuniculus
On each of six nights, a total of 90 min of observations were collected on rats while foraging. Three individually marked rats were observed on any night. This gave a total of 540 min of observations. The radio-collared L. conditor were approachable and could be observed from distances of 1 -2 m. The total amount of time spent feeding was recorded as well as the length of time spent feeding on individual plants and different plant species. The amount of time spent feeding in dune, swale and dune base habitat was also recorded. Observations of foraging by O. cuniculus were not possible due to their shy nature but the stomach contents of 19 O. cuniculus were examined for comparison to the cafeteria trials.
Vegetation
The percentage cover of dominant, large perennial plant species in the 10 ha release pen was calculated from aerial photographs. A transparency grid was placed over the aerial photo and the cover of each species was recorded as a percentage of the total vegetation cover. Cover of the common understorey species, Enchylaena tomentosa, was estimated by using the cover of overstorey species with which it was associated. As the bushes in the swales were too small to be individually identified from aerial photographs, their cover was calculated using four 20 m long intercept transects placed haphazardly in each of the three swales within the release pen. The average cover of Atriplex vesicaria, Maireana astrotricha, and Rhagodia spinescens, was then extrapolated to the total amount of swale habitat in the enclosure. Vegetation cover and the time (seconds) spent foraging on each plant species by L. conditor were compared using a χ 2 test to determine if L. conditor were selecting food species randomly.
To determine if L. conditor were selectively foraging on saltbush of a particular sex, the number of bushes of each sex was compared to the time (seconds) spent by L. conditor foraging on each sex using a χ 2 test. Individual L. conditor were tested separately. To ensure that the distribution of the sexes was not confounded by habitat, we assessed the percentage occurrence of male and female saltbushes in swale and dune base habitat with four 20 m line transects placed haphazardly in each habitat. The sex of any A. vesicaria bushes intercepting the transect was recorded and those which could not be confidently assigned to a particular sex were recorded as unknown. A 2 x 3 contingency table was used to determine if the number of saltbushes of each sex differed between swale and dune base habitats. As there was no significant difference detected between the number of male, female, and unknown saltbushes on dune bases and swales the data were pooled.
Scat transects
Scat density was used to determine the amount of time L. conditor spent in each habitat type. The density and distribution of scats are highly correlated to activity in many herbivore species (Lange 1969; Landsberg and Stol 1996) . Eight 20 m transects were haphazardly placed in each of the three habitat types, dune, swale and dune base. A 1 m² quadrat was placed every 5 m along these transects and all L. conditor scats recorded. As scat density did not conform to normality a non-parametric KruskalWallis test was used to determine if scat density differed significantly between habitats.
RESULTS
Cafeteria trials on captive L. conditor
The captive L. conditor had a highly varied diet feeding on foliage, flowers, fruits and seeds but showed strong preferences for particular species of plants. Fifty-two of the 73 food items tested were grazed to some extent by the captive L. conditor (Table 1) despite the captive L. conditor being unfamiliar with most of these food items. However, sixteen of the 52 food items consumed were only nibbled (< 10% consumed) while seventeen food types were more than 80% consumed, including various types of foliage, flowers and seeds (Table 1) . The foliage of various chenopods (e.g., Osteocarpum acropterum, Atriplex spp.), succulent shrubs (e.g., Gunniopsis quadrifida) and grasses (e.g., Iseilema vaginiflorum) were highly favoured. Preference also varied widely within genera. For example, Maireana aphylla was heavily consumed but other Maireana were hardly touched (Table 1) . Similarly the consumption of Acacia foliage also varied, with Acacia ligulata being consumed to a moderate extent while other species were avoided ( 
Field-based cafeteria trials
Both L. conditor and O. cuniculus showed significant preferences for certain food items over others in each of the cafeteria trials (Tables 2 -7) . Except for the trials involving seeds, L. conditor and O. cuniculus differed in their preferences. For seeds the ranked preferences of the two mammals were significantly correlated (r s = 0.8, n = 10, p < 0.01) but not for any of the other trials (r s 's < 0.37, p > 0.20; Tables 2 -7).
Cuttings from various perennial tall shrubs and trees were largely ignored by L. conditor (Table 2) . O. cuniculus on the other hand consumed substantial amounts of two species of Acacia in these trials. L. conditor showed strong preferences for the foliage of Gunniopsis quadrifida and Sclerolaena divaricata amongst a suite of ten low shrubs exposed simultaneously (Table 3) . They also took small amounts of four other chenopods but surprisingly Plant species % ± s.e. consumed by: L. conditor (n = 8) Plant species % ± s.e. consumed by:
O. cuniculus
O. cuniculus (n = 22) Gunniopsis quadrifida 78 ± 5*** 7 ± 2 Sclerolaena divaricata 32 ± 6*** 1 ± 1 Rhagodia spinescens 10 ± 5 14 ± 5 Maireana aphylla 10 ± 2** 3 ± 1 Atriplex vesicaria 5 ± 2* 1 ± 1 Maireana astrotricha 4 ± 1 2 ± 1
Muehlenbeckia cunninghamii 2 ± 1 16 ± 5 Sida ammophila 1 ± 1 20 ± 7 Frankenia serpyllifolia 1 ± 1 0 ± 0 Enchylaena tomentosa 1 ± 1 1 ± 1 took very little of the foliage from Enchylaena tomentosa samples (Table 3) . O. cuniculus largely avoided the chenopod species amongst these shrub species taking only small amounts of foliage (< 10%) except for Rhagodia spinescens where slightly more foliage was consumed from the samples (14% , Table  3 ). L. conditor also readily ate the foliage of two Atriplex chenopods and Calandrinia remota in trials exposing the foliage of ephemeral and annual shrubs but largely ignored the other seven species (Table 4) . O. cuniculus, however, consumed substantial amounts of the foliage of all of these species ( O. cuniculus (n = 17) Calandrinia remota 66 ± 11* 30 ± 10 Atriplex spongiosa 51 ± 11** 10 ± 6 Atriplex velutinella 39 ± 10 22 ± 6 Eriochlamys behrii 11 ± 6 48 ± 11* Tribulus sp.
10 ± 5 42 ± 10* Salsola kali 9 ± 7 62 ± 11** Nicotiana simulans 7 ± 3 28 ± 9* Disphyma clavellatum 4 ± 2 13 ± 5 Frankenia serpyllifolia 2 ± 2 61 ± 10*** Trichodesma zeylanicum 1 ± 1 28 ± 10* 
Plant species % ± s.e. consumed by: L. conditor (n = 18)
O. cuniculus (n = 17) Enchylaena tomentosa (fr) 56 ± 9* 19 ± 6 Dodonaea viscosa (fr) 31 ± 7* 13 ± 5 Acacia aneura 12 ± 4 9 ± 3
Pittosporum phylliraeoides 6 ± 3 2 ± 1 Acacia ligulata 2 ± 1 2 ± 1 Atriplex vesicaria 5 ± 2 6 ± 4 Alectryon oleifolium 2 ± 1 1 ± 1 Sclerolaena sp. 5 ± 1 6 ± 2 Santalum spicatum 0 ± 0 0 ± 0 Gunniopsis quadrifida 1 ± 1 2 ± 1 O. cuniculus (n = 15) Acacia aneura (sdl) 78 ± 10 80 ± 11 Acacia aneura (ad) 4 ± 3 87 ± 7*** Acacia ligulata (sdl) 76 ± 11 80 ± 11 Acacia ligulata (ad) 9 ± 7 74 ± 7*** Acacia papyrocarpa (sdl) 61 ± 11 67 ± 13 Acacia papyrocarpa (ad) 0 ± 0 77 ± 10*** Dodonaea viscosa (sdl) 63 ± 12 59 ± 13 Dodonaea viscosa (ad) 0 ± 0 4 ± 1 Plant species % ± s.e. consumed by:
O. cuniculus (n = 16) Gunniopsis quadrifida 91 ± 3*** 17 ± 6 Acacia ligulata 87 ± 6* 42 ± 11 Calandrinia sp.
82 ± 10 58 ± 12 Enchylaena tomentosa (fr) 70 ± 5*** 35 ± 7 Dodonaea viscosa (fr) 48 ± 8 27 ± 8 Acacia aneura (sdl) 44 ± 12 74 ± 11 Salsola kali 26 ± 10 66 ± 10** Sida ammophila 5 ± 4 58 ± 12** Eremophila longifolia 1 ± 1 32 ± 9** Trichodesma zeylanicum 0 ± 0 84 ± 8*** 
Stomach contents of O. cuniculus
Most food items found in the stomachs of O. cuniculus were difficult to identify to species. The most frequently detected items in the 19 stomachs were unidentified succulents (15 stomachs), grass (14) and root material (13). The foliage of Calandrinia remota (8), Eriochlamys behrii (6), Sida ammophila (5) and Enchylaena tomentosa (4) was identified in some of the stomachs, along with the seeds of Acacia aneura (4) and Enchylaena tomentosa (7). Other unidentified seeds (3), bark (4), woody stems (6) and the phyllodes of an Acacia (1) were also present.
Water content
The foliage of Calandrinia remota, Gunniopsis quadrifida and Sclerolaena divaricata had the highest water contents (93%, 90% and 90% respectively, Table 8 ). Other plants with high water contents (> 80%) were Disphyma clavellatum, Atriplex spongiosa, Atriplex velutinella and Enchylaena tomentosa. Acacia papyrocarpa and Dodonaea viscosa had the lowest water content (38% and 39% respectively, Table 8 ). Of these plants, all of those preferred by L. conditor during cafeteria trials had water contents of at least 80% (Table 8) . Furthermore L. conditor consistently avoided the foliage of those species with water contents below 50% (Table 8 ). In contrast, O. cuniculus showed no such patterns (Table 8 ) both preferring and avoiding some of the plant species with high (e.g., Calandrinia versus Gunniopsis), moderate (e.g., Crotalaria versus Santalum) and low (e.g., Acacia versus Dodonaea) water content.
The foliage of female Atriplex vesicaria was preferred by L. conditor over male and had a water content of 46.6%, significantly higher than the foliage of male Atriplex vesicaria (30.0%) (t = 2.16, p = 0.049). Table 8 . Percent water content (mean ± s.e; n =3) of the foliage of 25 plant species used to varying extents by L. conditor and O. cuniculus. There were no replicates for Crotalaria eremaea, Sida ammophila and Tribulus sp. The apparent preference or avoidance by the two mammals is also indicated by Lc for L. conditor and Oc for O. cuniculus, where preference was assigned if > 30% of the foliage was consumed during at least one of the field cafeteria trials and avoidance assigned if usually < 10%. 1 The foliage of Enchylaena tomentosa and Atriplex vescaria was largely avoided during cafeteria trials but both were prominent in the diet of L. conditor during field observations. 2 The water content for Atiplex vescaria was determined using a random sample including both sexes.
Plant
Vegetation
Enchylaena tomentosa, Atriplex vesicaria and Acacia aneura had the highest percentage cover for dominant perennials within the 10 ha release pen whilst Hakea leucoptera and Santalum lanceolatum had the lowest percentage cover (Fig. 1) . There was no significant difference in the proportion of male, female and unknown saltbushes between dune base and swale sites (χ 2 0.05, 2 = 3.09) so data for the two habitats were pooled. There were significantly more male than female saltbushes (59% and 26% respectively with 16% unknowns) (χ 2 0.05, 2 = 37) present within the 8 ha release pen.
Observations of L. conditor foraging
Leporillus conditor spent on average 21.2 ± 4.4 (s.e.)% (range 8 -30%) of their time foraging with foraging bouts on single plant species averaging 120 ± 20 (5 -710) s. However, the majority of bouts were 40 -90 s. The total time the rats were observed foraging was 7,217 s out of a total seconds observed of 32,400.
Leporillus conditor were only observed foraging on three species. L. conditor spent the majority of their foraging time (59.1% ± 10.2) foraging on or in Enchylaena tomentosa bushes (Fig. 1) . Atriplex vesicaria was also grazed by all three L. conditor but only one was observed feeding on Acacia ligulata, male Atriplex vesicaria and unsexed Atriplex vesicaria. Both Atriplex vesicaria and Enchylaena tomentosa were used more by each of the rats than the plants relative availability or cover (χ 2 0.05 > 581, p < 0.001; Fig 1) indicating that L. conditor were selecting these species and not foraging randomly. There was a significant difference between the length of time L. conditor spent foraging on female, male and unsexed Atriplex vesicaria and the actual abundances of the sexes observed for all three rats (χ 2 0.05, > 470, p < 0.001). Even though male plants were more abundant than female plants (59% compared to 26%) L. conditor spent proportionately more time foraging on female plants (Fig. 1) .
Leporillus conditor spent more of their time foraging on dune base habitats (73% of time) than 
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Plant species
Percentage ( either dune or swale habitat (Fig. 2) . L. conditor were also found to have very flexible foraging strategies and were observed climbing bushes to reach young Acacia phyllodes and the ripest Enchylaena tomentosa berries. They were also observed foraging through leaf litter under shrubs to pick out seeds and reaching up and pulling branches down to feed on Acacia ligulata flowers. These foraging activities, however, accounted for little of the rat's overall foraging time.
Scat transects
The average number of scats per square metre was higher at dune base sites (0.53 ± 0.27 s.e., n = 40) than dune (0.13 ± 0.09) or swale (0.33 ± 0.2) quadrats (Fig. 2) . However, scat density was extremely patchy with 91.7% of quadrats containing no scats. There was no significant difference between the density of scats in dune, dune base and swale quadrats (Kruskal-Wallis χ 2 approx. = 0.46, p > 0.05).
DISCUSSION
Leporillus conditor and O. cuniculus both consumed foliage, seeds and/or fruit from a diverse range of arid zone plant species. Such a catholic diet may be necessary to exist in arid environments where the available plant material may vary dramatically from one year to the next depending on the prevailing conditions. Cafeteria trials, like the one's conducted in this study, need to be interpreted cautiously in that many external factors may influence an animal's choice of plants. For example, the availability of other plants in the area of the cafeteria trials as well as the other species exposed in a trial may influence whether one species or another is consumed. The prominence of Enchylaena tomentosa and Atriplex vesicaria in the release pen may have accounted for the sprigs of these species being barely touched by L. conditor in cafeteria trials, despite them foraging extensively on these species during field observations. Presumably the fresh foliage on nearby plants would have been more attractive to L. conditor than the sprigs placed in the ground. Other factors such as the nutritional status of the animal and the plant at the time of exposure may also influence choice.
Oryctolagus cuniculus and L. conditor differed in the amount of material removed from sprigs in cafeteria trials. L. conditor grazed less intensively than O. cuniculus. L. conditor, for example, typically only grazed the tips of leaves of cuttings, while O. cuniculus generally consumed the entire leaf and fed on the stems and the base of the cuttings. Whether these differences in levels of damage reflect differences in the numbers of rabbits versus rats attending cafeteria stations or reflect sampling by the rats is not known. L. conditor, for example, may test the suitability of plants by nibbling on the leaves before deciding to accept or reject the plant as fodder. Small amounts of grazing on individual sprigs of a species in cafeteria trials, therefore, may not reflect that a plant is highly edible. However, field observations found that L. conditor often had short feeding bouts on individual plants, and visited and fed on several plants of the same species in succession, suggesting that L. conditor may only remove small amounts of tissue from an individual plant at a time. This type of foraging may have less impact on plants than more intensive foraging but ultimately may still lead to preferred plant species being over grazed.
Based on the cafeteria trials, L. conditor had a strong preference for plant foliage with relatively high water content, such as Gunniopsis quadrifida, Calandrinia remota and various chenopod shrubs. This suggests that water content of the foliage might be an important factor governing choice of plants for L. conditor as has been found in other arid zone rodents (Murray and Dickman 1994) . Watts (1976) also found that captive L. conditor fed on a diet of seeds could not survive for more than six days without free water. Seeds may be important in the diet of L. conditor, since seeds generally have high concentrations of nutrients, proteins and carbohydrates that may be lacking in a foliage-based diet (Prakash et al. 1993) . However seeds have a low water content and for L. conditor to be able to exploit these more nutritious food items they may need access to water-rich plant tissues. In the pilot cafeteria trials, L. conditor was provided with free water and ate a wide variety of seeds. In the field trials they showed a preference for the fruit of Enchylaena tomentosa and to a lesser extent the fruit of Dodonaea viscosa but took few seeds of other species. The fruits of E. tomentosa contain considerable quantities of water.
The reason why L. conditor chooses species with high water content may also be related to the large amount of urine produced by the species (Pedler and Copley 1993) . Preference for succulent plants and chenopods and excessive urine production may be adaptations to tolerating the high salt content found in many chenopod shrub species (Lange 1967; Wilson 1966) . Introduced O. cuniculus may not have evolved this adaptive trait (Wood and Lee 1985) and salt intolerance may be the reason for their low preference for chenopod species. Alternatively, the production of large quantities of urine by L. conditor may simply reflect the high water content of food items.
Oryctolagus cuniculus preferred annual species and perennial tree species, with Acacia species being especially favoured. O. cuniculus may also consume substantial amounts of annual grasses judging from the frequency of grass in stomach contents. However no grass species were presented in cafeteria trials to determine preferences by either O. cuniculus or L. conditor. For tree species, O. cuniculus consumed both seedlings and cuttings of adult plants, but L. conditor rarely nibbled adult foliage. The seedlings that were exposed in cafeteria trials were freshly grown and since young growing plant tissue generally has higher nutrient content than older foliage (Begon et al. 1996) this may account for the rat's preference for seedlings. The foliage of seedlings may also have higher water contents than mature foliage. conditor. For example, the chenopod Enchylaena tomentosa is a prominent understorey shrub but continuous light browsing by L. conditor plus the consumption of its fruit may lead to this species becoming less abundant. Since L. conditor prefers the foliage of female Atriplex vesicaria, possibly due to the higher water content, to that of male plants, the sex ratio of A. vesicaria may also become skewed towards males, as occurs in other areas where there is differential grazing of the sexes by stock (Graetz 1978; Graetz and Wilson 1978) . Gunniopsis quadrifida is particularly favoured by L. conditor but is largely ignored by rabbits. When L. conditor replaces O. cuniculus this species is likely to experience declines and monitoring of populations of Gunniopsis quadrifida in areas where the rats have and have not been re-introduced is warranted.
In making the above predictions, we assume that the preferences of L. conditor will remain more or less constant through time. However, the cafeteria trials conducted in this study only assess herbivore preferences under the conditions that prevailed at the time and against the backdrop of plants present in the vicinity of the exposure sites. The availability of plants will vary with conditions and what the herbivores avoid at one time might be readily consumed at another time, such as in drought conditions. For this reason detailed long-term monitoring of the vegetation communities in areas with and without O. cuniculus, L. conditor and other re-introduced herbivores is needed to understand the pre-European composition and abundance of vegetation in the arid zone and to guide recovery processes. Since L. conditor tends to forage more frequently at the bases of dunes, reductions in the abundances of their preferred plant species might be detected first in these areas.
